Insulin signaling: a potential signaling pathway for the stimulatory effect of kaempferitrin on glucose uptake in skeletal muscle.
The aim of the study was to investigate the in vitro effect and the mechanism of action of kaempferitrin on glucose uptake in an insulin target (soleus muscle). A stimulatory effect of kaempferitrin on glucose uptake was observed when rat soleus muscle was incubated with 10, 100 and 1000 ηM of this flavonoid glycoside. The presence of specific insulin signaling inhibitors, such as wortmannin, an inhibitor of phosphoinositide 3-kinase (PI3K), RO318220, an inhibitor of protein kinase C (PKC), PD98059, an inhibitor of mitogen-activated protein kinase (MEK), HNMPA(AM)3, an insulin receptor tyrosine kinase activity inhibitor, colchicine, a microtubule-depolymerizing agent, SB239063, an inhibitor of P38 MAPK and cycloheximide, an inhibitor of protein synthesis showed that kaempferitrin triggers different metabolic and nuclear pathways in skeletal muscle. Besides the influence on glycogen storage, the metabolic action involves the insulin receptor, PI3K, atypical PKC activity and the translocation of GLUT4. Additionally, the nuclear pathways (via MAPK and MEK) provide evidence of the stimulation of the expression of glucose transporters or other signaling proteins, reinforcing proposals that skeletal muscle represents a primary site at which kaempferitrin exerts its effect promoting glucose homeostasis. Also, these similarities with the signaling pathways of insulin constitute strong evidence for the insulin-mimetic role of kaempferitrin in glucose homeostasis.